program of drilling, well installation, and sampling, a survey and sampling of surface features of hydrogeological interest are usually conducted. The features include springs, seeps, marshes, baseflow conditions of streams and rivers, and, in some areas in the West, areas of saline soil and surface salt accumulation. The temperature, electrical conductance, and chemical composition of springs, seeps, and other surface hydrological features can aid in the development of a reliable interpretation of the ground-water conditions in the area.
The number and depths of boreholes and observation wells necessary to provide an adequate understanding of the ground-water system depends on the degree of geological complexity of the site and the nature of the proposed or existing activity that motivated the investigation. For example, in the case of coal mining, the number of boreholes and wells would depend on the area and depth of the proposed mine. No general rule can be applied in this regard, although Peek (1980) suggested some general empiricial guidelines.
In order to delineate the geological conditions, a geologist inspects and describes the borehole cuttings and core samples; in addition, the boreholes may need to be logged by geophysical methods. Geophysical measurements made at the surface using seismic, resistivity, and gravity methods can also provide useful information. Information obtained from observation wells can be supplemented by pumping tests to achieve a better understanding of the hydraulic conductivity and continuity of critical zones in the ground-water system.
At this stage of an investigation, the conceptual model developed through the initial literature search has now been refined and is a fairly good representation of the hydrogeologic framework of the site. Based on the geologic, topographic, and hydrologic information, the expected ground-water direction and flow rate can be determined. The position of the coal mine, waste disposal site, or well within the local and regional flow systems can also be determined, including the relationship to zones of ground-water recharge and discharge. This information can be used to construct soil maps and to design a monitoring program.
Observation Wells
An adequate number of wells are needed in each aquifer to construct water-level maps. Normally, some wells are located on the up-gradient side of a coal mine or waste disposal area within each aquifer likely to be affected. The wells can provide information on the quality of the water entering the site. Some wells are also needed on the down-gradient side of a coal mine or waste disposal area to determine the water level in each aquifer and to document the quality of the ground water after it has passed through the site. Additional wells are placed near hydrologic boundaries, flow discontinuities, or other critical areas, such as (1) zones of ground-water recharge or discharge; (2) regions up gradient of important water-supply wells; (3)on their existence, depth, and usage is gathered) and, in some cases, the wells are sampled for water-quality analyses. Although numerous wells for domestic or agricultural use may exist in an area, detailed information on the geology and pumping interval forhe surface as acid runoff.aimed land may be less susceptible to salinization
